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NASA HEALTH AND AIR QUALITY TEAM SUPPORTS
ONE HEALTH DAY 2019

EveryNovember,One Health Day is celebratedto promote the developmentof
transdisciplinaryprojects that addresshealth threats to humans,animals,and
the environment OnOneHealthDay2019, the NASAHAQand Communications
Teamssharedthree projectson the NASAMaking Spacefor Earthwebsite that
promote the use of Earthobservingsatellite data to solvedown-to-Earthissues
that affect humanand animalhealth. TheseprojectsincludedNew Map Shows
Risk of Sunburn Across the United States (NASA/CDC National Environmental Photo credit:
Public Health Tracking Network), NASA Helps Fight the Mosquito Bite Coast-to- One Health Commission
Coast (Chris Barker, U. of California, Davis), and NASA Data Strengthens United

States' Air Quality Warnings (Rajesh Kumar, National Center for Atmospheric

Research). This web feature has been promoted on the One Health

/| 2 YY A a@nat3ft@Fay global events.

TEMPO HEALTH APPLICATIONS CONFERENCE

In October2019, the HAQTeamattendedthe TEMPO Health Applications Conference, NewApplicationsn
the Useof Satellite Data Monitoring for PopulationHealth in Huntsville,AL A total of 84 people (45 in-
person, 39 online) attended this meeting The agenda highlighted presentationsand postersdivided into
Future RemoteSensingData for HAQ Studiesand End User Perspectivespresentedby faculty members,
HAQASTresearchers,and Deputy Program ApplicationsLeadsfor MAIA (Abbey Nastan, Jet Propulsion
Laboratory) and TEMPO(Aaron Naeger, U. of Alabama, Huntsville). Kelly Chance (TEMPO Principal
Investigator, Harvard SAO), Susan Alexander (U. of Alabama, Huntsville), and Michael Newchurch (U. of
Alabama, Huntsville) introducedthe event Thismeetingfollows two TEMPCEarlyAdopter meetings,held
in July2016 (Huntsville,AL)and April 2018 (Fort Collins,CO) with specificgoalsfor this meeting,including
1) reviewof the TEMPQmissionand capabilitiesfor HAQend-usersand stakeholders2) define needsof the
health communityfor effective applicationof TEMPQlata; and 3) discussecessarynext stepsfor ensuring
these needsare met during the pre-launchphase Additionally,a two-day ARSET raining,Application of
Satellite Observationsfor Air Quality & Health Exposure was offered at the U. of Alabamain Huntsville
campus, led by Pawan Gupta (NASA Marshall/STI USRA) and Melanie Follette-Cook (NASA
GSFC/GESTAR/Morgan State U.).

A.Naeger A.Nastan and
K. ChancélLeftto Righ)
present specific topics.

Photo credit: H. Chapman
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https://weather.msfc.nasa.gov/tempo/meetings.html
https://weather.msfc.nasa.gov/tempo/TEMPO_Health_Conference_Agenda-Final.pdf
https://arset.gsfc.nasa.gov/airquality/workshops/2019-TEMPO
https://www.onehealthcommission.org/en/events/one_health_day/
https://science.nasa.gov/earth-science/applied-sciences/making-space-for-earth/nasa-earth-applied-sciences-program-celebrates-one-health-day-2019
https://earthobservatory.nasa.gov/images/145413/new-map-shows-risk-of-sunburn-across-the-us
https://www.nasa.gov/feature/nasa-helps-fight-the-mosquito-bite-coast-to-coast
https://www.nasa.gov/feature/nasa-data-strengthens-us-air-quality-warnings/
https://onehealthplatform.com/node/7588
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NASA HEALTH AND AIR QUALITY TEAM PRESENTS AT APHA 2019

At the AmericanPublic Health Association(APHA)Annual Meeting & Expo2019 held in Philadelphia,
Pennsylvaniahe NASAHAQTeamsponsoredhe sessionlJsingEarthSatelliteobservationgdo Understand,
Detect,Prevent,Monitor, Predictand Respondo EnvironmentallySensitiveDiseaseOutbreaksand Riskgor
the Future Presentationtitles included An Overview of Earth Satellite Observationsused to Study
EnvironmentalySensitive Disease Outbreaks and Risks for the Future (John Haynes, NASA HQ),
Environmentalinfluenceson EntericlInfectiousDiseaseRiskin Children Resultsfrom a Multi-Site Cohort
Study(Josh Colston, U. of Virginia), Using RemoteSensingand EnvironmentalData to StrengthenHeat
Mitigation Efforts (Tabassum Insaf, New York State Department of Health), Predictive Assessmenbf
Transmissiorof Cholerain the Environmentand Human Populationusing Earth ObservationgAntarpreet
Jutla, U. of Florida), and EarlyWarningof SynopticAir Quality Eventsto ImproveHealthand Well Beingin
the GreaterCaribbearRegion(Pablo Mendez-Lazaro, U. of Puerto Rico). The NASAHyperwalltalks at the
exhibit hall booth, whichwon the blue ribbon asbestconferenceexhibit for the third time, included NASA
Earth ObservationsAppliedto a ChangingWorld (J. Haynes, NASA HQ), LinkingSatellite Data to the One
Health Approach(Helena Chapman, NASA HQ/BAH), and PredictingWater Borne Diseaseausing Earth
ObservationgA. Jutla, U. of Florida).

J. Haynes, S. EstesJAtla and H. Chapman present at the NAB4erwallexhibit at APHA2019 (Left). HAQ session panelists
(Center) and P. Menddzazaro (Right) diPHA 2019Photo creditH. Chapman

NASA INVESTIGATORS IN THE NEWS

Tracey Holloway andDaegan Miller (U. of Wisconsin, Madison): HAQAST Fall 2019 Newsletter

Chris Barker (U. of California, Davis): NASA Helps Fight the Mosquito Bite Coast-to-Coast: C Barkerand
team developeddistribution and suitability mapsfor invasiveAedesmosquitoes(CaliforniaVectorborne
DiseasesurveillancesystemCalSury, whichwere adaptedto New JerseyJerseySuihvand Utah (UtahSury.
Aaron Naeger and Michael Newchurch (U. of Alabama, Huntsville): Satellite Air Quality Tracking in South
Asia Attracts $750,000 NASA Grant: Workingwith SERVIIobalTeamandb ! { !SKkbéterm Prediction
Researcland TransitionCenter this grantwill trackatmosphericaerosolsandair qualityin SouthAsia
William Pan (Duke U.): W. Pan presented, Context and Scale Mediators of Environmentathealth
Relationships at the World Wildlife C dzy” R %Fuller Symposium Healthy Planet Healthy People in
October2019

Bryan Duncan (NASA GSFC): B. Duncanpresented,SatelliteDatasetsfor Healthand Air Quality Applications
atDuke! Yy A @ S DNifisloiiofEArthand OceanSciencesn November2019

Dan Goldberg (George Washington U.): D. Goldbergpresented, Using NASASatellite Data to Estimate
HumanExposurdao Air Pollution as part of the 2019 ResearclSeminarSeriesat the GeorgeWashington
Y A @S Mikeén ingtitt@Schoobf PublicHealthin Decembe2019,

Bryan Duncan (NASA GSFC) andJason West (U. of North Carolina): Asa result of the NASAHAQASTiger
team project, Efficacyof EnvironmentaRegulationdo ImproveAir Qualityin the United States B. Duncan,
J West,andteamdevelopedthe Clean Air Act from Space fact sheet.



https://mailchi.mp/4217e30efc9f/haqast-fall-newsletter
https://www.nasa.gov/feature/nasa-helps-fight-the-mosquito-bite-coast-to-coast
https://www.uah.edu/news/items/satellite-air-quality-tracking-in-south-asia-attracts-seven-fifty-thousand-dollar-nasa-grant
https://vimeo.com/371230899
https://airquality.gsfc.nasa.gov/us-air-quality-trends
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NASA HEALTH AND AIR QUALITY TEAM PRESENTS AT
FDA ONE HEALTH FORUM

In November 2019 the NASAHAQ Team participated as invited panelists at the Food and Drug
I RYA Y A a (FNARY202D @re Blealth Forum Thisfirst annualforum aimedto promote One Health
collaborationsin FDAand linksto other agencieswith OneHealthactivities TheeventincludedWelcoming
Remarkdby Bernadette Dunham (Advisor, FDA One Health Initiative) and introduction by Rear Admiral
Denise Hinton (Co-Chair, FDA One Health Initiative). Representativesf the eight FDAcentersand offices
presented 5-minute introductions to describe their objectives and activities Then,the { G { SK2 f |
Initiatives Panel¢ USHealthand HumanServices(Tammy Beckham), USDepartmentof Agriculture(Jane
Rooney), andNASAAppliedScience®rogram(John Haynes, Helena Chapman) ¢ highlightedobjectivesand
activitiesthat can foster collaborationswith FDA J. Haynes and H. Chapman presentedan overview of
NASAApplied SciencesProgramand highlighted selected HAQ projects that integrate the use of Earth
observationsto public health (OneHealth)applications Closingwords by Steven Solomon (Co-Chair, FDA
One Health Initiative) encouragedall attendeesto seekinnovativeapproachego incorporate One Health
activitiesacrossFDAas well as with other federal agencies ThisOne Health Forumwas well receivedby
over50 attendees showcasingheir enthusiasnthroughactiveengagementith presenters

B. Dunhan(Leff) and J. Hayng®igh) present at the FDA One Health Forum. Photo credit: H. Chapman

HAQAST WEBINARS
TheNASA Health and Air Quality Applied Sciences Team (HAQAST) will be hostinga
seriesof one-hour webinars,every Tuesdayand Thursday(12PM ESTand 4PM EST
sessions)in Februaryand March 2020 HAQAS membersand contributors will lead
informational talks on using NASAtools, assessinghe health burden of PM2.5, the H AQ_—‘AST
future of HAQASTand other health and air quality topics Pleasevisit the HAQAST
event page andregisterfor anyof the upcomingHAQASWebinars Photo credit: HAQAST

HEALTH AND AIR QUALITY TEAM PARTICIPATES IN
ONE HEALTH SEMINARS

DuringNovember2019 the NASAHAQTeamcontinuedto supportOneHealthDayeventsby participating
in two academicactivities First, John Haynes (NASA HQ) and Helena Chapman (NASA HQ/BAH) were
invited lecturersto the MICB800 GraduateSeminarin GloballnfectiousDiseasest GeorgetownUniversity
in WashingtonDC They provided an overview of the NASAApplied SciencesProgramand describedan
array of HAQprojectsthat use of Earth observationsfor public health applications SecondH. Chapman

participatedasa virtual panelistfor the OneHealth YoungProfessionaPanelDiscussionmoderatedby Lt.

Caitlin Cossaboom (CDC Division of High-Consequence Pathogens and Pathology), of the One Health
IntellectualExchange2019 ThisOneHealthcourseis an academiccollaborationbetweenDukeUniversity,
Universityof North Carolinaand North CarolinaStateUniversity


https://haqast.org/
https://haqast.org/haqast2020/#schedule
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GEO HEALTH COMMUNITY OF PRACTICE HOLDS QUARTERLY
SON MEETING AT AGU 2019

N

&9 HEALTH

OMMUNITY OF PRACTICE

Quarterly Telecon
In November2019, the Group on Earth Observationg GEO)Health Communityof Practice(CoP)held a
guarterly telecon to provide updateson past GEOmeetingsand upcomingWork Group activities John
Haynes (NASA HQ) sharedthe news that the Earth Observationsfor Health (EGIHEALTHLCommunity
Activity was formally named EGIHEALTHnitiative at the GEOPIlenary2019 in Canberra,Australia Juli
Trtanj (NOAA) and Helena Chapman (NASA HQ/BAH) provided a brief summaryabout next stepsto the
Work Group activities Invited speakersincluded Gina Tsarouchi (HR Wallington) who describedthe
Dengue MOdel forecasting Satellite-based System (D-MOSS) and Joy Shumake-Guillemot (WMO) who
introducedthe Global Heat Health Information Network (GHHIN). A total of 25 participants,representing
different agenciesn public and private sectors,participatedon the telecon The next quarterly teleconis
plannedfor March2020,

GEO Plenary 2019

At the GEOPIlenary2019 held in Canberra,Australia, Earth observationdata were highlightedin public
health applications First, the US GEO delegation (Zdenka Willis, NASA HQ/BAH) supported the
coordination of two health storiesfor the USGEOEXxhibit Cholera(Antarpreet Jutla, U. of Florida) and
Harmful Algal BloomsacrossC f 2 NGuRCofsi(Richard Stumpf, NOAA). Secondwith the supportand
coordinationof Merrie Beth Neely (NOAA), EGIHEALTHnd GEOHealth CoPwere highlightedin oral and
posterpresentationsaspart of the Water for Life side event.

AGU Fall Meeting 2019

In December2019 the GEOHealth CoPand the AmericanGeophysicalUnion (AGU)partneredto hold the

GEO Health CoP Meeting at AGU 2019 in SanFranciscoCA Presentersincluded expertsfrom the GEO
Secretariat(Doug Cripe), AGU (Mark Shimamoto), NASA(John Haynes, Helena Chapman), NOAA(Juli

Trtanj), NIH/NIEHSJohn Balbus), and AquaWatcliBlue Planet(Merrie Beth Neely). GEOproject updates
were provided by Antarpreet Jutla (U. of Florida), Ben Zaitchik (John Hopkins U.), and John Malone

(Louisiana State U./A&M College). GEOActivity Updateswere givenby Mike Gill (GEOBON),Daniel Juhn

(GECEGIEA, and M.B. Neely (BluePlanet,AquaWatch) With 41 attendees(31 in-person,10 virtual), this

meeting provided an opportunity for Earth and health scientists and practitioners to describe key
international projects and updates, enhanceprofessionalnetworks, and discusspriority focus areasthat

advanceGEO/AGLefforts. It alsoallowed active engagementfor the review of the GEOHealth CoPGoals
and Work Group activities, which support GEOefforts and further development of the GEOEarth
Observationgor Healthinitiative.

J.Trtanj M.B. Neely, and Balbus(Leftto Righ) present at the GEO Heal@oPMeeting at AGU 201®hoto credit: TCastriano



http://www.geohealthcop.org/workshops/geo-health-cop-telecon-nov2019
http://eprints.hrwallingford.co.uk/1719/1/TP-059_D-MOSS-EGU-2019-R1.pdf
http://ghhin.org/
https://www.youtube.com/watch?v=uC-y_gvB0d8&t=1770s
http://www.geohealthcop.org/workshops/geo-health-cop-agu2019

NASA Health and Air Quality Volume 21

remote sensing for public health October — December 2019

NASA HEALTH AND AIR QUALITY TEAM PRESENTS TALKS AT
AGU 2019 HYPERWALL AND SCIENTIFIC SESSIONS

At the AmericanGeophysicalUnion (AGU)Fall Meeting 2019 held in SanFranciscoCA,the NASAHAQ
Teamcoordinatedan oral and poster session NASAEarth ObservationSystemsand Applicationsfor Public
Health, Air Quality, EnvironmentalManagement,and Public Outreach,moderated by Sue Estes (U. of
Alabama, Huntsville). With a total of 120 attendees, eight oral sessiontopics included NASAEarth
ObservationSystemsand their Applicationsfor Public Health and Air Quality (John Haynes, NASA HQ),
BiologicalOceanographyrepresentshe Epitomeof a GlobalRevolutiorin the OceanSciencegRita Colwell,
U. of Maryland, College Park), Maximizingthe Utility of NASAResourcesor the Health and Air Quality
CommunitiegBryan Duncan, NASA GSFC), Northern CaliforniaWildfires (Sean Raffuse, U. of California,
Davis), ExpandingApplicationsand UserCommunitiesor SatelliteData (Tracey Holloway, U. of Wisconsin,
Madison), Integrating EnvironmentaMonitoring with PublicHealth Surveillancdor ArbovirusForecasting
(Michael Wimberly, U. of Oklahoma), Novel Use of Satellite Data for Improving National Air Quality
Forecastshrough EmissiorData Assimilation(Daniel Tong, George Mason U.), and PotentialDistributionof
Visceraleishmaniasiandits VectorLutzomyia_ongipalpisn Brazil(John Malone, Louisiana State U./A&M
College). A total of 19 posters were presented in the HAQ poster session, including Advancing
EnvironmentalHealth Applicationsto Mitigate Emerging One Health Threats (HAQ Team) and Using
Airborne Highresolution NGO, Columnsto Evaluatethe SSP TROPOMITropospheridNG, Productduring
LISTO&aura Judd, NASA LaRC/SSAI).

At the NASAEarth Sciences A @ A dHyperyal) & Judd presentedthe talk, Air Quality Research
Campaigns Supporting the Preparation for Geostationary Observations Additionally, J. Haynes, T.
Holloway, Jennifer Horney (U. of Delaware), and Aubrey Miller (NIH/NIEHS) servedasinvited panelistson
the GeoHealthEarlyCareerPanel Navigatinga Careelin GeoHealthwith 30 attendees,sharingtheir career
trajectoryand prowdmgadwcefor |nterd|SC|pI|naryresearChand pract|ce|n Earthandhealthsciences
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HAQ panellst$Left) HAQ poster sessidente}, andGeoHeaItkEarIy Career Panengh) atAGU 2019
Photo credits: TCastriandH. Chapman

HEALTHY PLANET, HEALTHY PEOPLE CONFERENCE

In December2019 John Haynes (NASA HQ) was
part of a panel session during the biennial
International Centre for Earth Simulation (ICES
meetingin GenevaSwitzerland Thetheme of the &
panel was Healthy Planet, Healthy People This &
event was well received by 40 attendees and
facilitated an open discussion on Earth
observationsfor diverse appllcatlons related to J. Haynes presentd ICESLEft), and AntoineFlahaultand J. Haynes ]

globalecosystems facilitate an open discussidRRigh). Photo credit: ICES
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Spotlight:

Helena Chapman, MD MPH PhD
Associate Program Manager
Health and Air Quality Applications |§

In October 2019 Helena Chapman (NASA
HQ/BAH) joinedthe NASAHAQTeamas
Associate Program Manager Trained in medicine,
epidemiology and environmentalhealth (OneHealth),Helena
is passionate about promoting transdisciplinary health
collaborationsthat investigate and mitigate health risks of
humans,animals,and ecosystemsHer global health interests
include using the One Health approach to address
environmental health risks, including infectious disease
control, air/water quality,andfood safety.

From September 2017 to August 2019 Helena
completed the AAASS&T Policy Fellowshipin the Applied
SciencedProgramat NASAHQ In this role, she continuedto
build on the HAQ objectives, linking Earth observationsto
public health applicationsin air quality managementand
infectiousdiseasecontrol. Prior to this position, her graduate
researchfocused on community prevention and control of

Poto credit:
National Academies

denguefever in the DominicanRepublicMPH)andOf A y A OA | y & Q

adherenceto tuberculosisinfection control measuresin the
Dominican Republic (PhD) She received her PhD in Public
Health (One Health) and MPH in Epidemiologyfrom the
University of Florida, and MD from the Iberoamerican
Universityin the DominicanRepublic

ONE HEALTH IN THE NEWS

In December2019, the U.S Departmentof State Bureauof
Educationaland Cultural Affairs sponsored 14 participants
representing 13 countries on a three-week International
Visitor LeadershigProgramon CombatinglnfectiousDiseases
The participants interacted with government officials,
academia, nonprofit institutions, and private sector
companiesin six cities (regardingprevention and control of
infectious diseases Helena Chapman (NASA HQ/BAH) was
invited to give a keynote presentation on the topic, One
Health and CombatingInfectiousDiseasesShestressedthat
innovative data and technology are essential to address
emerging One Health threats, including air pollution and
vectorbornediseasdransmission

UPCOMING

Funding Opportunities:
ROSES-2020 will be released in
February 2020

Webinars:
HAQAST Webinar Series
February 1& March 10, 2020
(Tuesdays/Thursdays)

Meetings:

National Council for Science and the
Environment Annual Meeting
January 6, 2020

Washington, DC

American Meteorological Society

Annual Meeting
January 1216, 2020
Boston, MA

American Mosquito Control

Association Annual Meeting
March 1620, 2020
Portland, OR

SSPVT WORKSHOP

In November, Laura Judd (NASA

LaRC/SSAIl) traveled to ESA/ESRINN

Frascati, Italy to participate in the

CopernicusSentinel-5 Precursor (S5P)

Validation Team Workshop. Copernicus
P was launchedin October2017 and

hostsone instrument, TROPOMI, which

monitors key tropospheric constituents
related to air quality. This workshop
gathered feedback about the quality
and uncertainty characteristicsof all

publicly released TROPOMIproducts

Theworkshopalsofed discussionsibout
bestdata-usepractices



https://haqast.org/haqast2020/#schedule
https://www.ncseglobal.org/conference
https://annual.ametsoc.org/index.cfm/2020/
https://www.mosquito.org/page/annualmeeting
https://nikal.eventsair.com/QuickEventWebsitePortal/sentinel-5-precursor-workshop-2019/sentinel-5p
http://www.tropomi.eu/
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Spotlight:

Laura Judd, PhD

Associate Program Manager
Health and Air Quality Applications

In November 2019 Laura Judd (NASA [
LaRC/SSAI) joinedthe HAQTeamasASsociate  photo credit. NASA
ProgramManager With a backgroundin atmosphericscience
and air quality (AQ), she is excited for the upcoming NASA
missionsthat improve the monitoring and awarenessof air
pollution. Shehopesthat her role will contribute toward efforts
strivingto improvethe air we breathe

Lauracompleted her NASApost-doctoral fellowship at
NASALangleyResearchCenter in October 2019 During this
fellowship, she gained expertise in high spatiotemporal
resolution UW-VIS remote sensing measurements of air
pollutants from airborne mappersduring collaborativeresearch
campaignssuchasthe Long Island Sound Tropospheric Ozone
Study (LISTOS), which used integrated observingstrategiesto
better understandthe role of emissionsand meteorology in
regionswith persistentpoor air quality in partnershipwith state
andfederalagenciesaswell asacademialn additionto her role
inb ! { 'H®@program,she will continue in her researchrole
through the planningand implementation of future air quality
research campaigns in preparation for geostationary AQ
observations

Laurareceivedher BSin Meteorology/Climatologyfrom
the University of Nebraskalincolnin 2012 and her PhD in
AtmosphericSciencdrom the Universityof Houstonin 2016

PUBLICATIONS

PAST

In-Person Training:
Application of Satellite
Observations for Air Quality and
Health Exposure
October 9 and 11, 2019
Huntsville, AL

Webinar:
Applications of Integrated Multi-
Satellite Retrievals for GPM
IMERG) V6

October 15, 2019

Meetings:
TEMPO Health Applications

Conference
October 10, 2019
Huntsville, AL

American Public Health

Association Annual Meeting &

Expo

November 26, 2019
Philadelphia, PA

American Geophysical Union

Fall Meeting
December 914, 2019

San Francisco, CA

Engaging with One Health Audiences TheClinicalTeachei(H.J. Chapman, B. Dunham)

Compilation and Spatio-temporal Analysis of Publicly Available Total Solar and UV Irradiance Data in the
Contiguous United States EnvironmentaPollution(Y. Zhou,X Meng, JH. Bele H. Zhang,C KennedyM.Z
AlHamdanJ Wang,Y. Liu)

Examination of Nudging Schemes in the Simulation of Meteorology for Use in Air Quality Experiments:
Application in the Great Lakes Region Journalof AppliedMeteorologyand Climatology(M.T. Odman, A.T.
White, K Doty,RT. McNider, A. Pour-Biazar, M. Quin, Y. Hu, E Knipping Y. Wu, B. Dornblasey

Estimating Daily PM2.5 Concentrations in New York City at the Neighborhood-scale: Implications for
Integrating Non-regulatory Measurements Scienceof the Total EnvironmentK Huang,J Bi, X Meng, G.
Geng A LyapustinKJ Lane D. Gu P.L. Kinney, Y. Liu)

Correlation of the Basic Reproduction Number (R,) and Eco-environmental Variables in Colombian
Municipalities with Chikungunya Outbreaks during 2014-2016 PLONeglectedTropicalDiseasegV.H. Pefia
GarciaRC Christofferson



https://arset.gsfc.nasa.gov/airquality/workshops/2019-TEMPO
https://pmm.nasa.gov/meetings/all/gpm-applications-webinar-imerg-v6
https://weather.msfc.nasa.gov/tempo/meetings.html
https://www.apha.org/events-and-meetings/annual
https://www2.agu.org/fall-meeting
https://www2.agu.org/fall-meeting
https://onlinelibrary.wiley.com/doi/abs/10.1111/tct.13107
https://www.sciencedirect.com/science/article/pii/S0269749119301198?via%3Dihub
https://journals.ametsoc.org/doi/10.1175/JAMC-D-18-0206.1
https://www.sciencedirect.com/science/article/pii/S0048969719340719?via%3Dihub
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007878
https://www-air.larc.nasa.gov/missions/listos/index.html

